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hs The global networks of the IAG’s geometric services, the International GNSS Service (IGS), the International ° Terrgstrial Rgference Frame (TRF):
2 Laser Ranging Service (ILRS), the International VLBI Service for Geodesy and Astrometry (IVS), and the + Station positions and velocities: GNSS, SLR, VLB,
eykjavik International DORIS Service (IDS), are part of the ground-based infrastructure for GGOS. The observations + TRF Scalieda”d,]f,emporé}l variations: VLBI, SLR
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_ ? Terrestrial Reference Frame (ITRF), an accurate set of positions and velocities that provides a stable coordinate :
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@ system allowing scientists to link measurements over space and time. As of fall 2008, these networks consisted : : Y ,
: e Mendeleevo . ; ) ) : ) ) e Precise Orbit Determination (POD):
Wen'9°f°d8. of 414 GNSS sites, 42 laser ranging sites, 45 VLBI sites, and 58 DORIS sites. This poster illustrates the global A cetliatelsatallitlepher it GNG RS lIR
Obninsk coverage of these networks, highlighting inter-technique co-locations, and showing the importance of these + Calibration/validation for remote sensing missions, instruments: SLR, GNSS ;
networks to the underlying goals of GGOS including providing the observational basis to maintain a stable, + Sea level monitoring: GNSS, SLR,
accurate, global reference frame. e Earth Orientation Parameters (EOP): "
. . . . . . . I . Syl
Many of these sites offer co-location of two or more techniques. Co-location provides integration of + Polar motion and rates: VLBI, SLR, GNSS, ot .dgyemaro San Gepriel Mins g
Poltava_  Kharkiv : : v : L : + Length-of-day: GNSS, SLR, A — Bwrightwood
oltavag ¢ technique-specific networks into the ITRF as well as an assessment/validation of the quality and accuracy of e . Burbanks @ @t Wilson
i : : : : : : + UT1-UTC and long-term stability of nutation: VLBI ‘_' Houywooé# “aasade a (CIT)
S the resulting measurements. A co-location site consists of two or more space geodesy instruments installed e Atmosphere: sacldle Peakgy .?\zug
within hundreds of meters of each other. A survey in three dimensions with adequate precision is required to i . % Ao Angeles Yusc®  "Windele Tlaremont L
, , , , , , + Tropospheric zenith delays: GNSS, VLBI g @ eP
slenchukskaya inter-relate the measurements derived from each of the co-located instruments. These differential coordinates + Global maps of ionosphere mean electron content: GNSS, ) SHollydale o valle )
are measured through classical or GPS survey methods. Today, over 80 global sites have co-locations of two or + Limb sounding for global profiles of water vapor: GNSS ® @LongBeach e
more of these space geodesy instrumentation (2 sites with four techniques, 14 sites with three techniques, and e Gravity: grine
. . . . . . N
69 sites with two techniques). Unfortunately, however, not all of these inter-technique co-location vectors are + Static and time-varying coefficients of the Earth's gravity field: , SLR Temecula Ginemeadow
measured with sufficient accuracy for intercomparison/combination purposes. + Total Earth mass: SLR r@n Nicolas Islanc k Ginyon Flat Blythe
, | + Temporal variations of network origin with respect to Earth center of mass: SLR N ®
» The data generated by these networks, as well as products derived from these data, are available from the e Timing: Durmid Hill
- Crustal Dynamics Data Information System (CDDIS, http://cddis.nasa.gov). The CDDIS is NASA's active + Station and satellite clock solutions: GNSS
i ' : : archive and information service of space geodesy data and products and currently serves as a key global data + Time and frequency transfer between time laboratories: GNSS o Clemente [sland \
, » center for the IGS, ILRS, IVS, and IDS as well as GGOS. For over 25 years, the CDDIS has provided e Fundamental Physics:
A ' -~ o I%;} continuous, long term, public access to the data and product records required for the terrestrial reference + General relativity and alternative theories: SLR/LLR Fiele A
' - T Capoter > frame to the global Earth Science community. + Light bending, time dilation: VLBI
L References: _
e 7. Altamimi, “Status of the Development of the International Terrestrial Reference Frame”, GSFC Seminar, October 29, 2008.
Rabat e |]. Dow, R. Neilan, G. Gendt, “The International GPS Service (IGS): Celebrating the 10th Anniversary and Looking to the Next Decade”, Advances in Space Research. Vol. 36, No. 3, pp. 320-326, August 2005.
| | g y g p pp g
DOI:10.1016/j.asr.2005.05.125.
e M. Pearlman, J. Degnan, J. Bosworth, “The International Laser Ranging Service”, Advances in Space Research, Vol. 30, No. 2, pp. 135-143, July 2002. DOI:10.1016/S0273-1177(02)00277-6. r b | .
e W. Schliiter, D. Behrend, “The International VLBI Service for Geodesy and Astrometry (IVS): Current Capabilities and Future Prospects”, Journal of Geodesy, Vol. 81, Nos. 6-8, pp. 379-387, June 2007.
—— DOI:10.1007/500190-006-0131-z. o
SLRSVLBILONSS e G. Tavernier, H. Fagard, M. Feissel-Vernier, K. Le Bail, F. Lemoine, C. Noll, R. Noomen, J.C. Ries, L. Soudarin, J.J. Valette, P. Willis, “The International DORIS Service: Genesis and Early Achievements”, Journal of L y —
Geodesy, Vol. 80, Nos. 8-11, pp. 403-417, November 2006. DOI:10.1007/s00190-006-0082-4. L e
Photos courtesy of the IGS, ILRS, IVS, and IDS and their supporting agencies
| [ | | [ | [ | | | | [ | | [ | [ | | | | [ | | [ | [ | L ] 12/09/2008
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]




